
COOING FORM FOR SRC INrEXING REVISED 10/15186 

t•1UH~l3t::N I C 1 l"Y I~: V I-i L. ur:fr I ON 01:: 1 t 6 ~~ - '· '"-3-- 4 IN rt-H: A I'l l-:. ' 
E>m. ~·iUNE: LUV t·1 1L : HOSO iE PUnE H .:. S T OH:.POF<T> Wl1 H U\.ll:R u .:·11 ' I< 

Df-i r E .O ( l 11 6 ':.J 1 

'+, '-1 -·D I PHE NYU1f-: THnbU: D l I SOC W~N?Yf l: < 10 1-68- & ) 



GRACE 

January 16 , 1991 

Environmental Protection Agency 
Document Processing Center (TS-790) 
Room L-100 
Offi~e of Toxic Substances 
401 "M" Street s.w. 
Wash i ng~on, D.C. 20460 

.. " . ' ' . 
I ' I ~ ' •, • \ • 

W.R. Groce a Co.-Conn. 
73 79 Route 32 
CclurT'blo. Mory'.and 21044 

{301) 531-4331 

N 
.r::· 

Attn: Health a nd Safe y Reporting Rule (Notification/Reporting) 

Please find atta che d 8(d) health and safety reports for 
mixtures processed containing toluene diisocyanate (CAS #2647 1-
62-5), 4,4-Diphenylmethane diisocyanate (CAS #101-68-8) and 
1,6 - Diisocyanatohexane (CAS #822 - 06- 0). Grace is submitting these 
reports for late filing since their s ubmittal may have been subject 
to the isocyanates 10- year call-in of June 1, 1987. 

We have reason to believe that s ome of these reports may 
have previously been submitted to EPA as attachments to PMN 
submissions. However, Grace is f i ling them as a precautionary 
measure to insure EPA's receipt. 

These reports are being submitted for: 

A: \JR91-013jlw 

Attachm:- nts - 20 

w. R. Gr&ce & Co . -Conn. 
Washington Research Center 
7379 Route 32 
Columbia, MD 21044 

Sincerely, 

,___'1.- ; " i 
l .. , ~ .1 

-R~~:~~ ~ 

86911111638 
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PREFACE 

This repor t contains a summary of the data compiled during the evaluation 
of the test compo~nd. The report is organized to present the results in 
a concise and easily interpretable manner. The first part contains Items 
I-IX. Items I-IV provide sponsor and test article identif1cation infor­
mation, type of assay, and the protocol reference number. Item V provides 
the initiation and completion dates of the study. Item VI identifies the 
supervisory personnel. Item VII indicates the tables and/or figures 
containing the te st res ul ts . The interpretation of the results is in Item 
VIII . Item IX pro vide s t he co~clusion and evaluation. 

The second par t of the re po rt describes the ~tudy desi gn , which includes 
the materials a d proced ures e'llp loyed in conducting the assay. This part 
of the repo rt als co ta i s e ~a l ua io criteria used by the study director, 
and a y ~ ppe nd i ce s . 

All tes t a d co • ·ol results preser, ted in this re po rt are supported by 
ra1·. data vi. ich a · pe Pla en tl ma in t ained in the files of the Department 
of ~olec u lar To ic ol osy o i the archives of Litton Bionetics, Inc . , 
5516 ~:i c h o ls o . La , Ke si o , tlaryland 20895. 

Co ies of e ra~ da: a ~ i l e sup lied t o the sponsor upo request. 

The de scribed st uc ' was per formed in accordance with Good Laboratory 
Practice regulati ons exce t if noted to the contre~ry. To the best of 
th sig ~ er's k owledge there were no significant deviations from the 
Good La borator ' ractice re gu l ations w ic h affected the quality or 
i nte9ri t 0 the s ud · . 

BIONETICS 



1. SPQ;jSO .: v!. P. . Grace and Co. 

II. MATERI AL (TEST COr~POUND ) : GENETICS ASSAY NU~B E R: 5918 

A. Identification: 11664-99-4 

B. Date Re ceived: September 24, 1981 

C. Physica l Description: Viscous, yel1ow liquid 

III. T~PE OF ASS AY: Ames Salmonella/microsome Mutagenesis Assay 

IV. PROTOCO L NUMBE R: 401 

V. STU DY OATES : 

A. Initiatio n: Oc tober 9, 1981 

6. Co11 leti o : C(: ':.obe· 29 , 1981 

VI . STUDY . E .. o::: L . .. Ja9a at , Ph . 0. 

VI I. REC UL i5 : 

The re lt s cf t .1s assa ' are t·esent ed in Tables 1 and 2 . 

VI I. I ~ ER RET ";" 0:. o::: RES L1L S: 

he tes co . O'J .C vas e>:a . inea fo r ~utagenic activity 1n a series of 
i n vi r rr.icro ial assa ' S emp loyin g Salmonella indicator organisms. 
The compound was t ested d' rectly and in the presence of liver micro­
sor.Jal enzyr.1e p r~'p ar a t ion s fro , Aroclor-induced rats. 

A ne gat i ve co ntro l consisting of the solvent used for preparing the 
stock solu t i ons and subsequen t dilutions of the test material and 
spec i f i c pos i t ive compounds were also assayed concurrently with the 
tes t ma ter i al . The negative control data was used as the base for 
evalua t ing the results obtained with the test material. 

DOSE RANG E 

A preliminary toxicity study conducted on the test material at 14 
doses of 1. 22 ug to 10,000.0 ug per plate using the strain TA-100, 
exhibited approximate ly 99~ toxicity at 10,000.0 u9 dose (Table 1) . 
As such, the mutagenicity assays were conducted at. 8 doses of 
1.0 u9 to 10,000.0 ug per plate. 

BIONETICS 1 
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VII!. II TERPRETAI IO; 0 RES L TS: (continued) 

The results of the tests conducted on the tPst material in the 
absence of a metabolic activation system were negative. The tests 
with TA-1538 and TA-l 00 were repeated because of the 1 ow numbfr of 
revertants observed at various test doses in the 1nitial assay. 
The repeat tests were negi,tive. 

The results of the tests conducted on the test material in the 
presence of a rat liver activation system were negat~ve. The te5ts 
with TA-98 and TA-l 00 were repeated because, there were no revertants 
on the 2,500.0 ~9 plate with TA-98 and the number of revertants at 
various test doses were low for TA-100 in the initial assay. The 
repeat tests were negative. 

I>: . COi:: LU I O i~S : 

Tr.e t es: n·,c e· ial, 116 4-99-4, did no t exhibit gene t ic act1v1ty in 
a ' of t 1 assa "'> conducted i thi s evaluation and \'loS considered not 
mutag ,. ·c U''G ,-· t , s_ test cond ition s according to our eva)uation 
cr i ter ir: . 

S11 bni t ted by : 

Stud Director 

_,--
'7>i/ j ) { / _ { ' ·i [ "v 1.. v'VJ.t~ \ 

D. R. Jag~nnath, Ph. D. 
Section Chief 
Submammalian Genetics 
Department of 
Molecular Toxicology 

Reviewed by: 

~~ru~~ 
Director 
Department of 
Molecular Toxicology 

i 1' l ti If i 
-Dat_e_ 
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TABLE 1 

TOXICITY TEST WITH TA-100 

SPOtlSOR: W. R. Grace and Co. 

COMPOUND CO DE: 11664-99-4 

ASSAY rJO. : 591 8 

SOLVE :T: DMSO -------------------------------------
/,,E : .TI TE __j_QL_2 181_ DATE COMP;.. ETFD: _ ,10/12/81 

, . E ~-;- CO t· ~ "O ( ' . ~ 

UG 1 PLf..- :-

0 ( co:- ~ ' ~ 

l . 2 2 

2. L:.. 

L. f,: 
c. ~-
J . I 

l 9. r- ~ 

7'2 . 13 

15E. 25 

31 2.50 

625.00 

1250.00 

2500 . 00 

5000.00 

10,000.00 

1 .. 1. QH 

2. 0 

2. 

107 . 0 

133 . 0 

143. 0 

12 7.0 
11 5. 0 

141 . 0 

138.0 
139 . 0 

37 . 0 

5.0 

1.0 

T[ 

* Solvent Control (100 wl/plate) 
** Average of two plates. 

~ · SURVIVAL 
RELATIVE TO COHTR L 

100 .00 

11 4 . 05 

117.36 

117. 36 

88.43 

109. 92 

118 .18 
104.96 

95.04 
116.53 

114.05 
114. R8 

30.58 
4. 13 

0.83 



RESULTS 1 M I L f ? 

A. NIM[ OR lOO£ 0£StGNHICN OF T~£ T£ 5 1 COMPOUN O : ll f.f- ~ · · ' 1 ' 1-~ 

Bo SCLV£1111: OMSO 
Co TE!l iHJliATICN OATES: 10/~C/81 l0/ 2 1/H! 
Do HSl CO"Pl[fiCN OAH.: 10/ .29181 
£. S-9LOU:AFFl!511 
NCT£: C3NC[NlRAfJONS lA[ GIVEN IN MICRO GRAMS FlH • LaT [ 

HST SP£!:1£5 TISSU( 

IIIONAC 1 I VAT Z ON 

SCLWUT CONTROl 
SCLVUH CONTROL 
PCSITJV[ CONTROL•• 
~CSIIJVE COIIIIAOL•• 
HSI CO"POUND 

t.oooaoo UG 
te .ooooao uG 

UO.OOOOOO UG 
500.000000 UG 

uto .aoooor U5 
2500.000000 Uli 
5000,000000 UG 

100111.000000 OG 

ACfl VA 1" lOll 

SOU[IIIT COIIITIIQL U r 
SOLW(IIT COIIITRCL R&T 
POSITIVE CONTROL••• RAt 
.. OS I TIWE. COIIIUOL•u RAT 
T£ST COPPCUIID 

•• 

1.111000 UG RAT 
11.011000 UG RAT 

111.011000 UG RAJ 
5011.101100 UG RAT 

ttoo.oootoa uG .,, 
2510.001000 UG MaT 
501i.Dtl010 U5 RAl 

liOOt.tlltOI UG AA! 

U•15l! SCOIUIIJ &110£ 
U•I!.H -.-AfiiiiOACAIOJIC£. 
U•Ul• :! ~ floiUOHUCIII £ k( 

U•91 O:•IIIHl CflliOIIU ( 
u-ua SCIHUN Al iD£ 
sou on :00 Ul/PUI£ 

LIVER 
LIVER 
lJII[A 
lhfUI 

L!V£A 
lfV(II 
L i VEil 
li~(A 

LIVE~ 

LIVER 
lUUI 
LIHIII 

A [ V l R f a N T ~ f f p 

Tl-1 5.3 5 TA -I '•-' I 

~ 3 ; 

22 I j 

u. 'l 

J2<J 2 0 I 
640 2 ~ CJ 

24 I 1 
1'1 " 22 10 
21 " 26 12 
25 12 
26 I~ 

19 R 

25 10 
10 11 

~36 2R«J 
2&!1 •cc 

c- -

11 6 

·~ II 
t5 It 
21) 14 
12 17 
1l 11 
15 ll 
14 'J 

10 UC/PLAI£ 
50 UG/PLAI£ 
10 U<i/Pll If 
10 tJG/PlA 1l 
10 UG/PLAI ( 

• I >\ I I 

T A - I ' • \ fl T~- S H TA-100 

2 3 .5 

I~ 1 n ? 0 10 1 1 l 4 
I I ' • n 10 4 l 14 

I\ <I I l.l :• ., q') <l I 0 'J ~ 1 3 l4 
I l f ') I jH IJ 1 ~2 llR r 14 41 

, I 1 <' 0 12 10~ 

I: 1 7 ?I 'J~ 1. ~ 
q \ H j<; 82 10£ 

I I I I ;'1 <f6 123 
'S 1 2 1 , 97 1 19 

" 10 23 15 112 
9 1 2 1 4 J 12'1 
~ b 1R 12 1 , 0 

J <j 46 2'; 84 "' \ , J2 4 J 89 'J'! 
J1 () 0 JIHI'!I 1162 20«J8 2411 ~ 
llH l'h1 f..c4 1'1 ... 2418 

21 JJ H t.'!l 'l! 
19 ~I ~f: (12 lOG 
21 42 H <J3 113 
Ill 44 42 118 132 
21 4f: 4] ll '> 10! 
I 4 0 "" ~4 ll~ 

u lll ::! 2 .o n 
22 .5 0 151 •o lOG 

• •• 
TA-1535 2- ....... ., •• 2.!1 1.15/PlU[ 
U-15.11 2- a•n HIU" lilt: 2.5 U6/PLU£ 
U-15.111 2- U11 ltt" I" UOE 2.!1 lJG/PLUt: 
u-•ut c-A~IHtUI"IIIIl. 2 .~ tJCO/Pl A 1[ 

U-100 2- ... T .. RIII' ·~ 2o :, UCO/PLAI( 
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AMES SALMONELLA/MICROSOME PLATE ASSAY 

1. OBJECTIVE 

The objective of this study is to evaluate a test ~aterial for •utagenic 
activity in a bacterial assay with and without a •ammalian SS activation 
sys tern. 

2. RAiiONALE 

The Salmonella typhimurium strains used at L.BI are all histidine 11.1xotrophs 
by v1rtue of mutations in the histidine operon. When these histidine­
dependent cells are grown in a minimal media petri plate containing a 
tr~ce of histidine, unly those cells that revert to histidine independence 
(his+) are able to form coloni!s. The trace amount of histidine allows 
arr-the plated bacteria tc undergo ~ few divisions; this growth is essen­
tial for mutagenesis to occur. The his+ revertants are easily socred as 
colonies against the slight background growth . The spontaneous mutation 
frequency of each strain i s relatively constant, but when a mutagen is 
added to the agar the mutdtion frequency is increased 2- to 100-fold. 
Ceils which grow to form colonies on the minimal media petri plates are 
ther~fore assume d to ha ve reverted, either spontaneously or by the action 
of a tes t substa nc e t o his+ genotype . 

3 . MATER I A ~ S 

A. Indica tor Microorga is ffi 

The Salmone l la tDp ~ im u r1um strains used in this assay were obtained from 
Dr . Bruce Ames, n1vers1ty of California ~t Berkeley . 1 - 5 The following 
five strains are routinely us ed: 

Strain 
Designation 

TA.-1535 

TA-1537 

TA- 1538 

TA-98 

TA-100 

BIONETICS 

Gene 
Affected 

his G 

Additional Mutations 
Repair LPS R Factor 

A uvr B r fa 

Mutation Type 
Detected 

Base-pair 
substitution 

Frameshift 

Frameshift 

Frameshift 

Base-pair 
substitution 
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The aforementioned strains have, in addition to the •utation in the histi­
dine operon, a mutation (rfa-) that leads to defective lipopolys•ccharide 
coat, a deletion that cove-rs g~nes involved in the synthe~is of vitamin 
biotin (bio-) and in the repair of ultraviolet {uv) - induced DNA duage 
(uvrB- ).lhe rfa~ mutation t ,akes the strains •ore pen~eable to uny large 
•olecules. TheuvrB-mutation decreased repair of s011e types of cht11ical y 
or physically damaged DNA and thereby enhances the strain's sensitivity 
to some •utagenic agents. The resistant transfer factor plas•id (R factor) 
pKMlOl in TA-98 and TA-100 is believed to cause an increase in error-prone 
DNA repair that leads to many more mutations for a given dose of .ast 
mutagens 5 • In uddition, plasmid pKMlOl confers resistance to the antibiotic 
ampicillin, which is a convenient marker to detect tt~ presence of plasmid 
in the ce 11 s. 

All indicator strains are kept at 4°C on minimal medium plates supplemented 
with a trace of biotin and an excess ~f histidine. The plates with ~lasmid­
carrying strains contain in addition ampicillin (25 ~g/ml) to ensure stable 
maintenance of plasmid pKMlOl. New stock culture plates are aade s often 
as necessary from frozen master cultures or from single colony re olates 
that were checked for their genotypic characteristics (his, rfa, uvrB, 
bio) and for the presence of plasmid. For each experiment, an-inoculum 
from tne stock culture plates is gro~n overnight at 37°C in nutrient broth 
(Oxoid CM E7 ) . 

B. Me di a 

The bacterial stra ·ns were cultured in Oxiod Media 12 (nutrient broth) , 
The selective mediu was Vogel Bonner Medium E with Z% glucose 7 . The 
ove r lay aga r consisted of 0.6% purified agar with 0.5 mM histidine, 0.05 
m~ biotin and O.lM Na Cl according to the methods of Ames et !l. 6 . 

C. Activation System 

(1) 59 Homogenate 

BIONETICS 

A 9,000 x ~ supernatant prepared from Sprague-Dawley adult male 
rat liver 1nduced by Aroclor 1254 (described by Ames et al. 6 ) 
was purchased from Bionetics laboratory Products, l.itt'On~ione­
tics, Inc. and used in this assay. 
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3. MATE RIA S (Continued) 

(2) 59 Mi x 

Components 

NADP (sodium salt) 
0-glucose-6-phosphate 
MgC1 2 
KCl 
Sodium phosphate buffer 

pH 7.4 
Organ homog~nate from rat 

liver (59 fraction) 

4. EXPERIMENTAL DESIG~ 

A. Dosage ~electio n 

Concentration Milliliter 
S9 Mix 

4 ~moles 
5 ~moles 
8 .,.moles 

33 ~moles 

100 ~moles 

100 ~l iters 

Doses use d in the mutage ni city assays were selected from a preliminary 
toxicity test performed on the st rain TA-100. For preliminary toxicity 
test, 14 doses fro~ 1.0 ~g to 10,000 ~g per plate for solids and 10 doses 
from 0.01 ~1 to 150 ~ 1 per plate for liquids were used. In the •utageni­
city assays, at least six doses were used with the highes t dose exhibiting 
a 50~ toxicity. If the test materi al is not toxic, 8 dose s of 1.0, 10, 
100, 500, 1000, 2500, 5000 and 10 ,000 ~g per plate for solids and 0.1, 1, 
5, 10, 25, 50, 100 and 150 ~1 per plate for liquids are used . 

If the sponsor specifies doses, no toxi~ity testing will be performed and 
the tests are run using the specified doses. 

B. Toxi city Studies 

To a sterile test tube containing 2.0 ml of overlay -tga·,· (placed in a 
43°-45°C water bath) the following is added: 

0.1 ml to 0.2 ml of a solution of the test material to give the 
appropriate dose. 

0.2 ml of 10- 6 dilution of overnight culture. 

0.5 ml of 0.2M phosphate buffer, pH 7.4. 

This mixture is swirled gently and then poure~ on to nutrient agar plates. 
After the overlay agar was set, the plates are incubated at 37°C for approx­
imately 24 hours. The number of colonies growing on tht plates counted 
and recorded. 

BIONETICS 



4. E~PERIMENTA L DESIGN (Continued) 
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C. Mutagenicity Testing 

The procedure used is b~sed on the paper publ'shcd by Ames!! a1. 6 and is 
performed as follows: 

(1) Nonactivation Assay 

To a sterile 13 x 100 mm test tube placed in a 43°C water bath the 
following is added in order: 

(a) 2.00 ml of 0.6% agar rontaining 0.05 mM histidine and 0.05 mM 
biotin. 

(b) 0.05 ml of a solut ~ on of the test chemical to give the 
3ppropriate dose . 

(c) 0. 1 ml - 0.2 ml of indicator organism{s) . 

(d ) 0.50 ml of 0. 2M phosphate buffer, pH 7.4. 

This mi xture is swirled gently and then poured onto minimal agar 
plate s (see 38, Media). After the top agar has set, the plates are 
incuba t ~ d at 37°C for approximately 2 days . The number of his+ rever­
taGt colo ni es growing on the plates is counted and recorded . 

(2) Act ivation As say 

The activa t io n assay is run concurrently with the nonactiv~tion assay . 
The only difference is the addition of 0. 5 ml of 59 ~ix (see 3C:2, 
Activation System) to the tubes in place of 0.5 ml of phosphate buffer 
which is added in nonactivation assays . All other details are similar 
to the procedure for nonactivation ~ssays. 

A detailed flow diagram for the plate incorporation assay is provided 
in Figure 1. 

D. Control ~ompounds 

A negative control consisting of the solvent used for the test •aterial 
is also assayed concurrently with the test •aterial. For negative controls, 
step 1 b' of Nonactivation Assays is replaced by 0.05 ml of the solvent. 
The negative controls are employed for each indicator strain and are per­
formed in the absence and presence of 59 mix. The solvent used to prepare 
the stock solution of the test Material is given in the Results section 
of this report. All diluti on~ of the test Mater al are aade using this 
solvent. The amount to so l · . ,~· used is equal to the aaxi•tlll volUI!t used 
to give appropriate test dos~ . 

Specific positive control compounds ~nown to revert each strain are also 
used and assayed concurrently with the test •aterial. The concentrat1ons 
and specificities of these compounds ar~ given in the following table: 

BIONETICS 



Alicuo : c f 
bufle · 

C.! rr. : -

w 810NETICS 

- sr: 

"'GUAE 1 

REVERS£ ML.'''TATION ASSAY 
(A;ar tnoorporalion Method) 

Molten f~ tc ~·c; .. .,lay ega r 
appropn.rety .UPPiometttlld 

10 ..,, to 200 "'' 

0.0! ml to 0.2 m l 

0 .. r1ay I»>UrK Or. MlectiYI 

a.ouorn 19*! mllellum 

~ 

T .. r aMic.Je. "ait i v~ 
OOi'ltrcl or IOIYent contro l 

Aliquot of al'l .,.rni;r.t 

a.lt.,,.. of bacteria 

0.5 mt - ;e mil [herut ic 
Mmogenare from 

PCJ IJtltrNIK '" 
plus ~teeeaury 

••actors : 

lltletes ln~biiK at ,,.C tor 31 to 7'2 hours 

~ 
Numt~er of ~nts per ,.C1t1 ooumec~ 

~ 
Data ent.,~ onto ,.-sprinted forms 

~ 
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4. 

5 . 

EX PER IM EN A DESIGN (Continued) 

Concentration 
per plate StlMonella 

Assay Chemical Solvent (~g) "·Stralns 

No nact i vation Sodiu:n azide Water 10.0 TA-1~35, TA-100 
2-Ni trof'l uorene Dimethyl- 10.0 TA-1538, lA-98 

(N F) sulfoxid~ 
9-aminoacridine Etha:w l 50.0 TA-1537 

(9AA ) 

Activation 2-anthraminP. Dimethyl- 2. 5 For a1·1 strains 
(ANTH) sulfoxide 

--
EVA LUATi m CRITER IA 

Stat i stica l method s are not currently used, and evaluat ion is based on 
the crite r in include d i n this protocol. 

Plate test data consi st of ~irect revertant colony counts obtained from a 
set of selective agn r p1ate s seeded with populations of mutant cens sus­
pende d in a semisol id overl ay. Because the test material and the cells 
are incubated in the overlay tor approximately 2 days and a few cell divi­
sions occ~r during t h ~ lncubation period, the test is semiquantitative in 
na t ure. Althoug h these fe3tures of the as~ay reduce the quantitation of 
result, they provide certain sdvantages not contained in a quantitative 
suspension test : 

The small number of cell divisions permits potentia1 •utagens 
to act in replil:"' t ,g DNA, which is often 11ore sensith·e t han 
nonreplicating DNA . 

The combi ned incubation of the test Material and the cells in 
the overlay permits constant exposure of the indicato r cells 
for approximately 2 days. 

C. Evaluation Criteria for Ames Assay 

Because the procedures used to evaluate the 11utapenicity of the test 
mate r ial are semiquantitative, the criteria used to determine positive 
effects are inherent ly su~jective and are based primarily on a historical 
data base. Most data sets are ~valuated using the following criteria: 

(1) Strains TA-1535, TA-1537 and TA-1538 

If the solvent control value is within the nor.al range, a test 
material producing a positive response equal to three ti.es the solvent 
control value is considered 11utagenic . 

~IONETICS 



5. EVALUAT IO N CRITERIA (Continued) 
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(2) Strains TA-98 and TA-100 

If the solvent control value is within the normal range, a test 
material prod ·cing a pos~tive response equal to tw~ce the solvent 
control value for TA-98 and TA-100 is considered •utagenic . 

The follo~ing normal range of revertants for solvent controls are 
generally consider~d acceptable : 

TA-1535: 
TA-1537: 
TA-1538 : 
TA-98 : 
TA-100 : 

(3) Pa ~· .ern 

8-30 
4-30 

10-35 
20-75 
80-250 

Because ~A - 1535 and TA-100 are both derived from the same parental 
strain (G-46) and because TA-1538 and TA-98 are bo~n derived from 
the same parental stra in (03052), to some extent there is a built-in 
redundan cy in the mi crobial assay. In general, the two strains of a 
set respond to the same mutagen and such a pattern is sought. Gener­
all y, if a strain responds to a mutagen in nonactivation tests, it 
wil l do so i n activation tests . Occassionally, exception to this 
patte rn may also be s~e n . 

B. Dose-Respo nse Phenome na 

The demonstration of dose-related increases in mutant counts is an iMpor­
tant criterion in establishing mutagenicity. Since, we employ several 
doses in the actual assay, a dose responso. would normally be seen with a 
mutagenic test material. Additional tests may be performed at narrower 
dose, i f the mutagenic test material fails tc exhibit a dose-response in 
the initial 6ssay. However, occassionally it is difficult to generate a 
dose-response and the test material will be evaluated based on the avail­
able data . 

C. Reproducibility 

If a test material produces a response in a single test which cannot be 
reproduced in additional runs, the initial positive test data lose signi­
ficance. 

0. Control Tests 

Positive and negative control assays are conducted with each experi•ent 
and consist of direct-acting mutagens for nonactivation ess~s and •utagens 
requiring metabolic biotransformation in activation assays. Negative 
controls consist of the test material solvent in the overl~ agar together 
with the other essential components. The negative control plate for each 
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5. EVALUATION CRITERIA (Continued) 

strain gives a reference point to which the test data is compared. The 
positive control assay is conducted to demQnstrate that the test systems 
are functional with known mutagens. 

E. Relation Between ~utagenicity and Carcinogenicity 

It must be emp~asized that the Ames Salmonella/Microsome Plate Assay is 
not a definitive test for chemical carcinogens. It is recognized, however, 
that correlative and functional relations have been demonstrated between 
these two endpoints. The results of comparative test on 300 chemicals by 
McCann et al. 1 show an extremely good correlation between results of micro­
bial mutagenesis tests and in vivo rodent carcinogenesis assays. 

All evaluations and interpretation of the data to be presented in the 
final report will be based only on the demonstration, or lack, of mutagenic 
activity. 
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Q.A. Inscection Statemer.t 
(reference 2) CFR SS.3S(b)(7)) 

PROJE Ci 2cflf6 LSI Assay f\o.~:7J ff 
TYPE of STUDY /kM p/4:(; ,,1-t/: 

This final study report was reviewed by the LSI Quality 

Assurance Unit or. _ .... 1~.-1 .... ·/~t-· .(_. ' __ _ A reoo~ of findings ~as 

c, r. ) submi tac to the Stuoy Oi rector and to ,..anaaeme!"'t on __ 1_.1._}'-f"--~·r.__ __ _ 

The shor:-te~ r,ature of this study preclude~ inspe~tion w~ile 

it was in proce::::. The Oua ~i ty Assu : Mce Un~t inspec-:s an in-proces~ 

st~cy o~ ~~ i s type acoroxima:e iy once per month to ass~re that nc 

si~ i ficar.t prot l e~ e!~st that are likely to af~ec~ the intf1r~ty of 

this type of stu( . 
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